Aim/Purpose The incidence of trabeculectomy is falling due to more effective medical therapies, resulting in fewer trabeculectomy operations carried out by Ophthalmology trainees. This study audits all primary trabeculectomy procedures performed publicly at the two major teaching hospitals in Brisbane, Australia. Method A retrospective consecutive case review analysing the rates and outcomes of Ophthalmology trainee versus consultant trabeculectomies that were performed during the period May 1996-May 2002. Results In all, 290 primary trabeculectomies were undertaken during the study period. Ophthalmology trainees performed 95 (33%) of the procedures. This represents a rate of 1.6 trabeculectomy procedures per year per trainee (10 trainees train at the two hospitals per year). Rates of complications postoperatively were similar between the trainee and consultant groups. The percentage of patients achieving an IOP p15 mmHg on no medication at their last follow-up was low at 30%. Conclusions The results of this study suggests that improvement in trabeculectomy technique is required. In order to acquire skills, wetlab training on artificial or animal eyes may become mandatory within the training programmes, otherwise trabeculectomy will become the realm of subspecialists with glaucoma fellowship training.
Introduction
The worldwide literature suggests that the incidence of trabeculectomy is decreasing. This has been contributed by the advent of more effective medical therapies. [1] [2] [3] [4] The Collaborative Initial Glaucoma Treatment study has found that although surgery lowers intraocular pressure (IOP) more than medical therapy, no significant difference is found in visual field progression over the course of 5 years. 5 Despite these trends, trabeculectomy remains a critical treatment modality in glaucoma for those patients on maximum medical therapy with field progression, uncontrolled pressure and/or progressive nerve damage. In these patients, drainage surgery must achieve a stable reduction in IOP. The limited number of trabeculectomies being performed however, results in reduced surgical competency and poorer experience in the equally important postoperative period. Not only are trained ophthalmologists losing this expertise, but the trainees are not acquiring the necessary skills.
Methods
A retrospective study of all adult trabeculectomies performed publicly from May 1996 to April 2002 at the two main teaching hospitals in Brisbane, QueenslandFRoyal Brisbane Hospital and the Princess Alexandra Hospital was conducted. The rates and outcomes of trainee performed primary trabeculectomies were compared with the consultant group (consisting of experienced fellowship level ophthalmologists and including one subspecialty trained consultant in glaucoma). Trainee cases were defined as being performed by the trainee as sole operator with or without supervision, while consultant cases were defined as being performed by the consultant in total or by the trainee in part under close supervision. Outcomes and rates of complications were compared between trainees and consultants. Probability values o0.05 were regarded as statistically significant. The average length of follow-up was 20 months (range 6 months to 7 years). All second or subsequent operations were performed by the consultants.
Results

The
The rate of trabeculectomy being performed by trainees ranged from 8 to 23 per year over the surveyed time period (Figure 1 ). This data shows a fluctuating number of primary procedures being performed per year, with the actual number of trainee procedures averaging only 1.6 procedures per year (taking into account that 10 trainees train at each of the two teaching hospitals per year). Trabeculectomy with 5-fluorouracil (5-FU) (98; 36 trainee : 62 consultant) was the most commonly performed surgery, followed by phacotrabeculectomy (90; 27 trainee : 63 consultant), trabeculectomy without antimetabolite (53; 22 trainee : 31 consultant) and other combined trabeculectomy procedures (28). Trabeculectomy with mitomycin-C (21; 21 trainee : 20 consultant) was performed much less commonly and these cases were almost exclusively performed by consultants, which is indicative of greater complexity of these cases.
The most common complications encountered during the first postoperative week were wound leak (55), flat anterior chamber (25), IOP o5 mmHg (56), IOP 425 mmHg (89) and hyphaema (45) (Figure 2 ). Complication rates in this period showed no significant difference between trainees and consultants with at least one of the above complications occurring in 62 (65%) of the 95 trainee cases compared with 121 (62%) of the 195 consultant cases (P ¼ 0.30).
The outcomes of success for trabeculectomy that can be considered include IOP lowering, minimization of visual field progression and optic nerve stabilization.
Unfortunately, in this cohort of patients pre and postoperative visual fields was performed in only 99 (34%) of patients. No serial optic disc photography was performed as found included in the patient files. The IOP at last follow-up for primary trabeculectomy was compared between trainee and consultant cases ( Figures  3 and 4 ). An IOP of r21 was achieved in 239 (82%) of cases, however, only 125 (43%) reached this target on no postoperative medication. A target pressure of r15 mmHg, a level regarded as necessary for stabilisation of the visual field in advanced glaucoma was achieved in 148 (51%) patients with or without medication ( Figure 4 ) Only 88 (30%) of patients reached this level of IOP on no medication. There were no significant differences between the IOP achieved by the trainees compared with the consultants at IOPr21 (P ¼ 0.42) and at IOPr15 (P ¼ 0.29).
Discussion
Trabeculectomy surgery is technically demanding, requiring careful tissue handling and suturing Eye proficiency. In comparison, the majority of the surgery performed by trainees in teaching hospitals is clear corneal phacoemulsification requiring none or one corneal suture. Consequently, trainees are receiving limited exposure to the necessary skills. A major challenge is that by the time the decision is made to proceed to trabeculectomy, often the glaucoma is advanced, not responsive to medical therapy and hence long-term IOP control is defined by the surgical outcome. The first procedure is often the best chance to establish a functioning bleb as further surgery is often complicated by scar tissue. To establish a functioning bleb comprehensive surgical experience is mandatory. In this study, relatively few patients underwent trabeculectomy with mitomycin-C compared to the number of 5-FU augmented cases. This is a reflection of the more conservative approach by this cohort of general-trained ophthalmologists. As the number of fellowship-trained surgeons in glaucoma increases then it is likely that greater potency antimetabolites will be utilised more frequently.
Our data showed similar results between consultant and trainee groups in terms of the first week complications and the outcomes achieved. This indirectly suggests that trainees are performing appropriate case complexity and are receiving adequate consultant supervision during the operation and in the subsequent postoperative period. It also indicates the consultants are performing the more complex cases, with the potential for more postoperative complications and less satisfactory outcomes. The rate of complications for the trabeculectomy procedures is high in the first postoperative week. Other studies have looked at early and late complications of trabeculectomy. 6 Edmunds et al found 46.6% of cases had early complicationsFthe most common of which were hyphaema, shallow AC and wound leak. Such a high rate of early complications suggests surgical techniques can be improved and the need for intensive follow-up of patients in this early postoperative period. The standard for current trabeculectomy procedure using limbal based flaps, interrupted scleral trapdoor sutures and single pledget sponges for antimetabolite application, lags behind other procedures in ophthalmology such as phacoemulsification which in comparison is associated with far fewer complications and less intensive follow-up.
In terms of monitoring glaucoma progression, there is a distinct paucity of visual field information in this cohort of patients treated within the public system. This is perhaps a reflection of the limited resources and time available in the public hospital system, whereas visual fields assessment and other additional tests (disc photography, nerve fibre layer thickness analysis) are more likely to be performed in private practice. Reassessment and objective follow-up investigations are mandatory in the management of glaucoma and should not be compromised whether in public or private healthcare.
The results of 30% of patients obtaining a final target IOP of r15 mmHg are relatively poor, if this level is considered as success on no medication. These results are considerably worse than those reported elsewhere in the literature. 6, 7 However, it must be noted that our audit included all trabeculectomy cases undertaken on a variety of different glaucoma types, using different techniques and a variety of ethnic groups. Obviously, improvement in surgical technique is required as well as more diligent postoperative follow-up.
An important issue to consider is the decreased numbers of procedures likely to be performed in the future. Walland et al 3 looked at glaucoma treatment in Australia. He found a significant decrease in the rate of trabeculectomy in Australia over the period between 1994 and 2003. This suggests that the issue of providing adequate training for trainees is a national problem. The international experience appears similar with Franks finding a decline in trabeculectomy rates at Moorfields Eye Hospital, London, UK from 1997 to 2002. 4 In Brisbane, a permanent wetlab has been set-up for trainees to practice trabeculectomy procedures on pigs' eyes. In order to acquire skills, wetlab training on artificial or animal eyes may become a mandatory part of the curriculum. Lee et al 8 have developed a teaching model using pig eyes prepared in formalin which enables trainee surgeons to practice the various aspects of tissue handling required for successful surgery. Unless adequate experience is obtained during their general ophthalmic training, then trabeculectomy will become Trabeculectomythe realm of subspecialists with glaucoma fellowship training. Clearly as glaucoma is a common disease in an ageing population, there will be a significant shortage of surgical manpower unless training standards can be improved.
